Abstract: Current single photon sources produce single photons with probability p<l. We show how to increase p via postprocessing with linear optics and photodetection, and discuss the limitations to this method. Single photon sources are important for secure quantum key distribution [l] and linear optic quantum computation [2], yet producing single photons remains challenging. In practice, rather than obtaining a pure state of a single photo& the state is a mixed state of the form In general, in order to obtain a high probability of a single photon, one may attempt to improve the source, or perform post-processing of the source to improve the efficiency. One possible method of post-processing is via linear optics and photodetection It might be expected that this post-processing is impossible, as there are no-go theorems for quantum computation [3] and distillation of Gaussian states [4] using Linear optics. However, it is possible to achieve an improvement in the probability of a single photon using the chain of beam splitters depicted in Fig. I . Provided E is small, an improvement is obtained for all values of p<1/2, albeit at the expense of introducing multiphoton contributions. For p<<l, the improvement is approximately linear in the number of modes used. P = (1 -P)10)(01+ PIl)( Il   Fig 1. A chain of beam splinen that allows an improvement in the probability of a single photon.
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We establish a number of no-go results for this type of postprocessing. In particular, it.is impossible to obtain perfect @=I) single photon states from imperfect inputs, even with perfect photodetectors. Also, it is necessary to use at least four modes in order to obtain an improvement.
Numerical searches support the conjecture that it is impossible to obtain an improvement forpZlR, or to obtain an improvement with zero multiphoton component. We show that these conjectures arc closely related; if it were possible to obtain an improvement with zero multiphoton component, then it would also be possible to obtain improvements for ahitrary p<l. In addition, it would be possible to obtain f i~l values ofp ahitrarily close to 1. Thus it is important to address and resolve these related conjectures.
